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(57)Abstract: 

PURPOSE: To obtain a nonlight-emitting type optical filter using a RED material which 
consumes low electee power and is suitable for a viable ray regfon byfbS sucl a 
reversible system that silver from silver salt is precipitated on a^eleciodeTdi solved 
by dnving and controlling electrodes facing to each other ^solved 
CONSTITUTION: This optical filter 10 has transparent substrates 4 5 which constitute 
a cell as a display window and working electrodes 2, 3 on the inner surfaTs of 

ZS^ZZS^^** e " s -ts as a coloring electrode 



RED lin~,S , 8 I ' ■ ^ elCCtr0deS 6 m P rovided t0 se ™ -ho " spacers A 
RED liquid 1 containing silver (complex) salt is sealed between electrodes 2 3 One of 
Uhe electrodes 2 3 is used as an anode and the other is used as a cathode. DC drivmg 
voltage is applied between these a specified time to cause oxidation-reduction Sn 
of silver (complex) salt on the cathode side to precipitate Ag. Thus a tr^em state is 
changed into a colored state. By precipitating Ag on the electrode speSn Jco or 
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: NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I '™ S _ d< ? cument has been fransl-ted by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. ""gum precisely. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Eggj] S !f t r OUtlme h C ^.^Uon of the light filter by the example of this invention. 
|L>rawing2| It is the conceptual diagram of this light filter 

P fawin P 3 ] !; is * e IT0 electr °de pattern view of the example of this light filter 
Prawing4 It is the outline cross section of the light filter of this example 
IDJ^I^^ 

nSofS^ 

P™**9] It is the spectrum view showing peSS chZ oft Ltd ,n %F * eXample ' 

Prawing 10] It is the spectrum view ahowi^penS^^^^^^ ? ^ P 0 ^ 18 m *** eXample ' 
Prawing 1 1] It is the spectrum view showing permLS Z of Ae WD i Z d ,n ^ " 
Prawing 12] It is the spectrum view showing permeaS Se of It RFD ^ P 0 " 3 m Ms eXample ' 

this example. 8 pcnnedDiiiry cnange ot the RED liquid in the specific potential of further others in 

SI ifX'™ V ' eW Sh0 "" ,,g ^ Ch ™^ ° f fc **>* ca^ng o», surface «« „f fte 

S£3f "<£ «XTe CClnm ™ W Sh0Wm8 Pemeab "" y Ch ™ 8e ° f ^ '"^ <*» «-*■ ou, surface ^en, of fc 

*S£ e^r 1 ™" ™ W Sh °™ g Pe " nMb " i,> ^ ° f "=> "Ml whe„ ca^g „„, surface of te 

[Drawing 16] It is the spectrum view showing permeability chanee of the RFD iin,„vi »u 

electrode in this example. rmeaoinry cnange ot the RED liquid when carrying out surface treatment of the 

K£3E S S I! tt ^ 1?? S !! 0WS ^ deCtr0de method 111 «""Pk 

SSZ^f 6 SPeCtmm ^ Sh ° Wmg Permeabillt y ^ of ^ RED liquid when not adding quarternary ammonium 
e^ 8 " ] R 13 ^ SPeCtmm V1CW Sh ° WUlg Change ° f Ae pe ™ e ^ty of the RED liquid in the specific potentia, m this 
Pawing 24] It is the spectrum view showing change of the permeability of the RED liquid in the specific potential in this 

S$? h 18 SPeCtrUm Vi6W Sh ° Wmg Change ° f Permeability of the RED liquid in the specific potentia, in this 

Pawing 26] It is the spectrum view showing change of the peccability of the RED liquid in the specific potential in this 

Pescription of Notations] 

1 ... RED liquid (silver salt content liquid) 

2, 2a-2e, 3, 3a - 3 e...ITO electrode 

4 Five ... Display window (transparent substrate) 

6, 6 A, 6B ... Counter electrode 

7 ... Spacer 

8A-8F ... Power supply 
10 ...Light filter 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

™ 8d ° CUment has been translated by computer. So the translation may not reflect the original precisely 
2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a light filter 
[0002] 

SSJ3?f ^ Pri ° r ^ C T £nt ? nally ' electrochromic aerials (EC material may be called hereafter) are adopted as the 
digital clock which is used for voltage drive type display, for example, displays time P 

[0003] An electrochromic display device (ECD may be called hereafter) is un-emitting-light type display and it has an advantage 
of det^V T T m *r hV t y t° W "* *"* 18 llttle P ° Wer ~P^n while u 8 has ^Z^JZth re few feS 
what u STec Z^Z^ fT * 18 ***** by ** ^ the transited light. For examp" 8 

r c olori?i. ? t Z °f U T 6 denV3tlVe ° f 016 0r ^ anic molecule ***** whicb forms coloring and a 

decolonzation state m reversible as liquid type ECD is known as indicated by JP 59-24879 A 

C ^dtitdSoll! 1 ? regUlati ° n ° f d£tailed ^ 3 l0W - p0W£r Wnich replaces 311 old ad J^able ND 

^^^_^Sf PreC1S1 ° n 0PtCal mStrUment ' eXammati ° n ^ ECD ^ 2bOVe ° r ltS rence 
"° WeVer ' t ^ 11 Was Satl sf ' ed t Wlth obtain ing a smgle color chiefly ] of the conventional EC material as an object for 

ctft 11 "? M ? ^ mentl ° ned demand ' ^ iX was necessar y a light transrnlttl" to be 

[0S06] m 3 ^ ^elength : 400-700nm) as a quantity of light regulation device, old EC material was noTenough. 

£wT ( ? t0 ^ S ° 1 7 1 K be fovention ] The P^o^ of this invention can be driven by the low power, and is to offer the light 
filter which can control a light transmittance in a light region ^ 
[0007] 5 ' 

[Means for Solving the Problem] That is, the solution in which silver salt was dissolved is arranged in contact with these 
e ectrodes between counterelectrodes, and this invention produces a deposit or the dissolution oLZ by^TZZTo^ 
mnrS f ' andrelates L to filter constituted so that it might color or decolorize by this * 

400 loSZ ^l thjS , mVe ( n ± n ' 7 h£n l 5 "? 1011 is Created > ** solution does not have ^sorption m a light region (wavelength 
£o^rtT^VP ? m L almOSt 6qUal C ° Ver 18 pOSSlbIe 13 used 38 a mate " al * tte light region at tteSf 
S iTvf' ^ ( } 8alt lS nCh m ^ reversibilit y of *e deposit-dissolution with drive control However such aSver 

(**) salt has large deposition potential to remarkable negative compared with EC material of an organic s^^TST 

n 000 S 9l7h T ■ TZr^ " r"*™* £leCtr0de ^ a P p1 ^ P0tential to a reduc ^ sfdTgSy ' 

[0009 Thus, especially th,s mvention can offer the light filter suitable at a low power for an un-emitting-light type light region bv 

eTLtwal!^ 

ffixfc thi hli*^ T^wu- u mVentl ° n ' k 15 d6Sirable ' ^ ^ ^^ogen-^ed silver (AgSCN) or the silver halide 
(AgX.X is the halogen atom) which is rich in reversibility can dissolve this in water or a non-aqueous solvent and can" aHot 

fooTm T deC f ^ D C* eversible Electrodeposition) material content liquid (RED UqfM^S^S^f 

mo£\J^T Centr!iti0n ° f thi ° Cyan °g en - 1Zed Sllver » 1S Bood that the RED liquid of the drainage system which is 0.050 - 1 .0 
[00 13] When thiocyanogen-ized silver is used, in order to raise a deposit of the silver from the solution and the reversibilitv of 
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[0016] The concentration of a silver halide It is desirable to use the RED liquid of the non-aqueous-solvent system which is 0 005 
- 2.0 mol/L. 

[0017] Moreover, by embellishing chemically or physically the transparent electrode (especially ITO electrode : thing which 
doped tin to indium oxide and was obtained.) used as the working electrode which carries out the deposit dissolution of the silver 
for operating as filter material, the deposition potential of the silver to a transparent electrode can be lowered, the deposit 
dissolution of silver can be made easy, and the injury which a transparent electrode and the solution itself receive electrically can 
be mitigated. 

[0018] It is good that surface treatment of an ITO electrode is performed as a chemical modification method in this case by the 
palladium by the 2 liquid approach of a tin solution and a palladium solution. That is, the activity on an ITO electrode front face is 
raised by depositing a palladium nucleus on an ITO independent substrate as surface activity-ized processing of the ITO electrode 
by palladium. 

[0019] In this case, as a tin solution, it is tin chloride (SnC12) 0.10-1.0g. As what was dissolved in HC1 [ 0.010 - 0.10% of] 1L 
and a palladium solution, they are palladium chlorides (PdC12) 0. 1 0- 1 .0g. What was dissolved in HC1 [ 0.0 1 0 - 0 1 0% of 1 1 L is 
usable. 

[0020] Moreover, the method of carrying out the vacuum evaporationo of the **** metal from silver to up to an ITO electrode as 
a physical embellishing method is employable. 

[0021] When especially the above-mentioned silver halide is a silver iodide which is rich in reversibility, in order to raise the 
conductivity of RED liquid, it is good that supporting electrolytes, such as a sodium iodide (Nal), are added by the solution in the 
range of concentration the isoconcentration of a silver iodide - 20 times. 

[0022] In this invention, although the silver (**) salt in which almost equal cover is possible is used as a RED material in a light 

field, in the deposit from a silver (**) salt, and the dissolution, a solution system is made muddy and it may be hard to maintain 

the transparency of a solution with the by-product produced when silver dissolves from a deposit electrode. 

[0023] It became clear that the iodine generated in case deposit silver is dissolved, when examination is added about this 

problem, and a silver (**) salt is used as a RED material may make a solution muddy. Then, in order to solve the trouble 

muddiness-ization of a solution was able to be prevented by adding the reducing agent which returns deposit iodine to an'ionic 

state. 

[0024] Therefore, it is desirable to use the solution which was made to dissolve a silver halide and added the reducing agent as 
RED liquid in this invention. 

[0025] In the system which added the sodium iodide further especially using the silver iodide, in order to suppress a deposit of the 
iodine generated at the time of the dissolution of deposit silver, and to prevent decline in the permeability of RED liquid and to 
suppress change of the bath composition by iodine generating, it is good to use an ascorbic acid and/or tin chloride as a reducing 
agent. In this case, as for a reducmg agent, it is desirable to be added in the range of concentration the isoconcentration of a silver 
halide - 20 times. 

[0026] Furthermore, in order to gather conductivity (an electrochemical deposit or the dissolution of silver is carried out 
smoothly), quantity of electricity which adds quarternary ammonium salt as a supporting electrolyte, consequently a deposit of 
silver takes can be dropped. Mitigation of quantity of electricity softens the injury on a deposit electrode, and brings a result which 
raises reliability. In this case, as for quarternary ammonium salt, it is desirable to be added in the range of concentration the 
isoconcentration of a silver halide - 20 times. 

[0027] In this case it is desirable that it is the basis chosen from the group which the alkyl group of quarternary ammonium salt 
being a butyl and the anion machine of a supporting electrolyte become from a par chlorate (C104) machine a bromine (Br) 
machine, an iodine (I) machine, a hexafluoro phosphate (PF6) machine, and a tetrafluoroborate (BF4) machine 
[0028] In the light filter of this invention, in order to operate the substrate electrode for that a solution does not have absorption in 
a light field m a decolonzation state and coloring, and decolorization as a light filter, it is desirable to use an ITO electrode 
without absorption for a light field. 

[0029] And when repeating coloring and a decolorization state using RED liquid, a device cannot stir a solution system to eye a 
minute hatchet. Then, it is good that quantification of the electrochemical deposit dissolution of silver drives by easy current 
control. 3 3 

[0030] | As a method of driving the coloring-decolorization by such current control, in order to gather coloring-decolorization 
speed (a deposit of silver, dissolution rate), it is good to use the driving method by the current which changes from high current 
value to a low-current value at a rectangle. Or in order to make the injury on the substrate by repeating a deposit of silver and the 
dissolution mitigate, it is also good to use the driving method by the current which changes from a low-current value to high 
current value at a rectangle. & 
[0031] 

[Example] Hereafter, the example of this invention is explained. 

[0032] Drawing 1 and drawing 2 show roughly the light filter 1 0 by the example of this invention 

[0033] According to the light filter 10 of this example, the transparent substrates (for example, glass plate) 4 and 5 of the couple 
which constitutes a cell keep a fixed interval, and are arranged as a display window, and the working electrodes (for example 
ITO electrode) 2 and 3 from which at least one side serves as an electrode for coloring or an electrode for decolorization counter 
and are prepared in the inside of each substrate. 

[0034] Moreover, a counter electrode 6 is formed in the perimeter of substrates 4 and 5 to serve also as a spacer, for example, an 
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Sode Pkte ' S USCd ' additi ° n ' 311110,1811 ^ illustration elli P sis was carried out ' * e silver wire is prepared as a reference 
[0035] And between counterelectrodes 2-3, the RED liquid 1 which contains the silver (**) salt as a RED material in contact 
with these decides 1S enclosed. When either of the counterelectrodes 2 and 3 is used as an anode plate, another ^de ed as 
" Predeteimmed tme im P resses ** volt ^ of a direct current among them.it is [Formula 1] to a silver 
Ag* +e- Ag 

ImXATs^ tl0n ' TedUCti0n reaCtl ° n 18 Pr ° dUCed m 3 Cath ° de Side> md 11 iS m3de t0 sm t0 3 tnmspanmoe -> colonng 
[0036] In this way, by depositing Ag on an electrode, the specific color (it changes with silver complex salt ) by Ag sludge can be 
observed and it becomes filter material from a display window. And the filter operation by this colonng i e te^^^cf 

fd-u^ 

^^^T^^fZ 0 ^? m ft r sp r nt substrates 4and5is divided **> c ° res 2a - d 3a - d 

™Kr ft f a L ' ? ' ' ' £ ; 311(1 3e Wluch kept 1116 1111111116 111 ^ surroundings of this and were allotted 

fo^eH ftH f CU ?u' reS P ectlvel y- The counter e ^odes 6A and 6B of the silver for potential compensation « 

C / L CUmfe f ence of ^ counterelectrodes 2e and 3e of the outermost periphery ompensation are 

[0041] RED liquid 1 responds to the size of the voltage impressed. An oxidation-reduction reaction Voltage impressed between 
each above-mentioned division electrode 2a-3a, among 2b-3b, among 2c-3c, between 2d-3d, and IZTS^foST 
concen^tion) is controlled (it is referred to as VI , V2, V3, V4, and V5, respectively.) The ™™!posits Se Sr from 

K ^Tff' ^ f VOl ^ 8e madC £qUal (V1 =V2 =V3 =V4 =V5 >' il can cont ™e throughout RED liquid 1 and can be 
ro043 Mnrf C C ° 0rumf0nnl y' 8«* of concentration can be uniformly changed according to Xe 

KSSSJ^v? <vTX 0 V4 Se ^ S S 8126 38 th ?, aPPlied V ° ltage t0 e3Ch el£Ctr0de 1S ^ ^or example, it goes to 

the Sn ^1 f CXample '; ^explained above, based on a completely different idea from the conventional EC material 

examples luce the example shown in drawing 1 and drawing 2 was used. B 
[0047] Example 1 (use of thiocyanogen-ized silver AgSCN) 

[0050] 
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[0051] According to the data of drawing 6 the result of the above-mentioned measurement, it turns out that the deposit of Ag 

advances and permeability falls on cathode with voltage impression, and cover nature continues throughout a light region 

Silver ^ en0Ugh ' ^ ^ P ° larity ° f V ° ltage 18 madC reVerS6 ' P e ™ eablllt y will rise by the dissolution of deposit 

fe™?,^^' alth ° U f i* S£er f ^ 3 dep ° Sit ° f Silver ^ dissolut "™ ^ rich in reversibility from change of such 
r fl ! !; ff 7 ^ a cycle as Arrow A especially shows by the reduction side, the value has shifted from the result of 
^^Z^^t^TTT f m du " ectlon wluch become * small negative, and it turns out that the deposit 

of sUver and the reaction of the dissolution are progressing in the ureversible direction by the repeat. Moreover, the silver in this 
example wore cond-ol of the cover nature by decolonzation was good, and coloring of a deposit silver film was white 
[OU53J Example 2 (use of a silver halide AgX) 

'S^SS^t^f- a , dCPOSit °S VerS ! ble S1,V6r md exanunati ™ of *e system of the dissolution. In this example, the 
silver iodide (Agl) which is rich in reversibility also in a silver (* *) salt was used 

Eel^ZJ' ? t0 SllVCT deP ° Sltl0n P ° tentia1 ' Change ° fthe P^ability in various constant potentials was 
The a li Cet 1 0mt " 1 6 of „ a *»-4»nage system was used as a solvent. Silver-iodide concentration is made into 1 .0 mol/L 

_££ f SJr? W w 8 d T h ^?'? ^ conductlvit y- ■*» 10 m °"L dissolution of the sodium 10 dide (Nal) was ' 
earned out. This solution was used as RED liquid. J 

[0055] The trace of change of permeability was performed on the following potential conditions (**-**). Here the silver wire 
electrode. ^ "* ** "* ^ pkte WaS USed for ** ™^ Lt^^Z 

[0056] ** The voltage impression time of -1000m V ** -1400mV ** -1500mV ** -2000mV ** 1400mV ** 2000m V** ** i« 
all. It is carrying out in 1 20 seconds and measured continuously in a series of order 

£nnl! A fT lt iS ^"^^ff? -drawing 12. The obtained data are the value incorporated every 10 seconds In the 
S;; ver - Wh f n P°f waS - 1500mV . a big change appeared as change of permeability. It seemed that change of big 
be™nd ^ SCen 10 diM « n *^ of 3 solvent etc - r ^er in impression of the reduction ^Knl 

lu^JZ^^ilfi^ alth ° U f ^ S Ch3nge ° f P enneablllt y considered *> be based on the dissolution of a deposit 
w ^?° mV ™ 311 oxldlzatlon Slde - « thought that absorption started in the nearby wavelength field and the 

oSon^ 

[0059] Example 3 (palladium nucleus surface treatment method) 
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tZ^A 0 ^ 0111 " ? <d !f diUm treatment * ^ ^ of solutions > a P*" 3 ^ soluti °n and a tin solution were 

prepared. The manufacture conditions of each solution were as follows 

O°?o/Hn n HTHrn Ut i Pal u d T SOlUtl ° n ' [t 18 3 °" 1 g palladlum chlonde (P^ 12 )- ™ dissolved into 

s^on™ 

K 2 if a ^r^r Ration, it is SnC12. 0. Ig 0. 1%HC1 What was dissolved into lOOmL was used 
[0062] Next, the electroless-platmg method of the ITO electrode using these solutions was as follows 
(1 The to nucleus was deposited on the ITO electrode (substrate) for 1 minute in the tin solution stirring 
S i! ° rder t0 remove a su P erflu ous tin solution, pure water washed the substrate for 30 seconds 

surrLg 6 tm nUClCUS WWCh dCP0Sited ^ (1) W3S mad£ t0 repl3Ce by ** pa,ladlUm nucleus for 1 ^ * a P^ladium solution, 

SJE^S^T^df^ SOlUtl ° n ^ rem ° Ved ^ W3Shmg f ° r 30 SCCOndS Wlth PUr£ Water ' M ° re man ^ " W A senes <* 

Tn?,2L E t XamPle t 4 ( ? h ^ 8e ,° f permeabllit y o{an IT0 e l^trode which performed palladium processing) 

hi order to mvestigate die degree of declme in the permeability of the palladium processing ITO electrode produced in Examole 

Lasted ^ *** IT ° deCtr ° de WlUCh Cairied ° Ut PalkdlUm P— ssmg with the vinous numtrs T^^^^ 

S™^ 86 ° f perme u abil 1 i 7. is shown " drawing 1 3. in this graph, air is taken blank - 350-820nm up to - the 
permeability in a wavelength field is measured The ITO substrate which has not performed palladium Zcessme and the thin, 

n^^ 

[0065] Consequently it is related with Pd (10) and is abbreviation. 350-650nm It compares with an ITO independent film 
between wavelength fields, and they are about about 10% and abbreviation. 680-820nm Between wJvdajSSJS was 

A^Sl 5 ^^^^ P/^Hty change using the ITO electrode winch performed palladium processing) 

go^ 

- 800MV(500Msec)0 MV (1 Sec) [0068J The permeabihly by A e ftlm which deposed on the working electrode was reneatedlv 
measured using th,s rectangle applied voltage 25 times. Moreover, the permeability of the ITO^al be^a^olf J 
f^^T^""^" f°r the blardt at this time. The result is shown below ^ 8 
[0069] The thing when usmg Pd ( 1 0) for drawing 1 5 for the thing when using Pd (6) for drawing 1 4 for chantre of the 
Zvnt d* ,r 6 m 1TO ry^«" « working electrode as a working electee as a woEg electrode is 

[0072] Example 6 (high current-value -> drive to a low-current value) 

It is a sodium iodide about silver-iodide 50mM in dimethyl sulfoxide (DMSO) It is made to di«olv P with snrw,r a ■ 



5 of 8 



http7/www4.ipdl.jpo.go.Jp/cg|-bln/t ra n_web_cgi_ e ije 









mask© 


1) 

2) 


- 1 0. 0 
-5. 0 


1. 0 


1 0. 0 


1. 0 


S. 0 


3) 


-3. 6 


5. 0 
1. 0 


17. 5 


4) 


-2. 0 


2. 0 


5) 


-0. 5 


1. 0 


O.J 



[0076] 



S3 




SSrStfitt • * • » — «» ever spee, *r, ^ _ 

pem,e.b,l % has re.oI.ed to 20% or le SS eVOT ~ oan ^ m 8 ° ul ^ " turns out m about 4 seconS t7 



exampli 
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with a pereabU^ o7i 0 % 7-?0 sTcond^ ^ 6) ° f ^ ^ ^iST* ^ * ^ of 

[0082] The big difference was fou^d b 2 v • (attainment time : abbreviation 

[0083] Furtb.^^S^? 1 ^ ^ ^ 3S mentl °^ above ^ ° f exam ™8 cover speed and the 

Using the method of driving two kinrfc p 

[0085] Therefore, in a meaning called dnve h , " ^ ° f **** Exa i 

[0087] However, the depoit of 12 ™ M u WaCklsh brown . « had become a problem. 

t0089] me0Kti „ e „ tf jt ,h0 "* fr ™ *°s pou,, ta m add fe ^8 

become fte cuse™ ff^SLTE.? °? r '° » " » fiR S- * ^.f de P ress °"ff«t of deposit ,2 ls 

spectrum of drawing! 1 SoS? ^ ° f dep0sit ^^on i^^!TK C0 ?? in,,flB m dectrode ca » be ma£ to 

-^^^ 

4 u<u ternary ammonium salt was aM*A „u 

was added, change of the penneability obtained llke the above 
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mncS < ?? Ured ' reSU " sh °™ " ■'"^ 23 • drawing 26 

= (cu-ity of electnciry betag , 6mC(s» fo, I c ' deP ° S " ° f *= ta a — 

= , (quanUty of etondty be ^s":;, for c ^s u ^ " wh<m toin8 a depos " ° f ^ s,iver m a « 

overvoltage concerning an ^^^^^r^^^^t^ *? Cme ^ » 13 ? 0ssible ^ the 

increased by this. gate and ^ number of tmes of a re Peat of the deposit dissolution may be 

pattern shown b dS^^2^^ 1 f5TT !d ^ ab ° Ve ^ for exam P le ' ^ ******** 

cell of different W^m^^^^^^/^^ ^ ^ ^ 3 M fflt * StmCtUre > * e 
conventional EC liquid are also cobble ^ ^ J UXta P osed h RED liquid and 

invention can begin the owSfaSSSi???? 1 1 m3terial) M ° re ° Ver > filte ^ b y 

suchasvanouso^lsysiernr^^ 

conventional EC materia! and fo™ te eSble IsT^kt ^ t ?f °? 3 C ° mpletely different ldea from ** 

drive control (especially applied ^^^^^^^T 1 ^ ^ ^ by Silver Salt 0n 311 electrode * 

light region can be offeLfby the low power ^^^"^ ** ^ hght fi,ter for ™ ^rmttmg-light type 



[Translation done.] 
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